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1 Abstract 
The dissertation was written as part of the MSc in Environmental Management and 
Sustainability at the International Hellenic University. The main scope of this study is to 
present an economic evaluation of high value crops and specifically of the walnut 
cultivation globally and in Greece in more detail. This dissertation discusses different 
factors that affect the economics of this cultivation in an effort to analyze and 
concentrate on the most crucial aspects that ensures the viability of the cultivation in 
economic terms. 
Considering the increase in cultivated area with walnut orchards and the consequent 
production augmentation, the recognition of the dietary importance of dry nuts and 
especially walnuts for a balanced diet is clearly depicted. Beyond the nutritious value 
of the nut, walnut cultivation caters also its valuable timber mainly to the furniture 
industry. 
As mentioned above, intensive efforts were made to scientifically introduce, process 
and demonstrate all data available, so accurate results could be presented with 
confidence. The results would contingently serve as a decision tool for farmers to 
choose whether it’s worth investing on walnut cultivation or not. Great effort was 
made to present a comprehensive picture of the economics of this nut, and adjusting 
them to Greek reality. 
 
Great acknowledgement should be accounted to professor Dr. Dionysios Bochtis, 
whose idea was to inspire the author to carry out this study and helped a great deal in 
completing it accordingly, not only theoretically but also in situ. 
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2 Preface 
 
The study derives from the need to further explore the economics associated with 
walnut cultivation in Greece. Since such an investigation hasn’t yet been carried out in 
Greece, it was sensible to implement a techno-economical examination with the scope 
of identifying the most critical economic factors that have a significant impact in the 
cultivation. So, a proper study can shed some light on the complexity of farm 
budgeting with the outmost aim of improving the cultivation’s economics in a 
sustainable way. 
The author, being an agriculturist himself, collected many different data from the 
private as well as public sector services in an attempt to apply them in modern 
simulation models and draw conclusions on economic aspects of the walnut 
cultivation. In addition, scientific bibliography was also incorporated in this dissertation 
to further enrich it and provide scientific support. 
All data presented here are adjusted to the specific conditions encountered in Greece 
with the hope of better understanding the situation in Greek farms. Although 
unexpected factors can always come into play, they comprise no obstacle for carrying 
out this work. The ultimate goal is to present economic estimations, which could 
support the farmers in their decision making processes. 
Great acknowledgement should be accounted to professor Dr. Dionysios Bochtis, 
whose idea was to carry out this study and helped a great deal in completing it 
accordingly. 
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3 Introduction 
Agriculture plays an important role in the economies and consequently in the 
formation of the Gross Domestic Product (GDP) of the great majority of countries 
globally. The European Union recognized the importance of planning the agricultural 
production in its territory and revises the Common Agricultural Policy regularly, trying 
to harmonize intra-EU production with imports from third countries. In Greece, a 
member of the EU, national legislation follows the guidelines of the European laws and 
as a result much of the traditional agriculture has been affected to a great extent. 
Crops such as tobacco have been mostly abandoned and farmers turned to different 
alternatives such as fruit or other dynamic crops. In the late two decades though, 
other cultivations such as nuts and some super food crops have been gaining great 
attention for several reasons; farmers seek alternative sources of economically 
sustainable crops due to crops being abandoned or the climate change issue. Economic 
crisis that hit Greece since 2009 also had considerable influence in crop change and 
especially for those crops that needed winter heating. The study performed contains 
information on crop production globally, at EU as well as at Greek level which is the 
author’s objective. Nut production and walnut in detail is analysed in this dissertation 
drawing valuable data from FAO, EUROSTAT, ELSTAT and other national and private 
bodies and authorities. Currently, research on the economics of walnut production is 
extensively carried out in the University of California and this has been of great help as 
an inspiration for this paper. Research in Greece on this topic is almost non-existent 
and this hinders any further development of this section of Greek agricultural 
production. Very few publications on the economics of any crops exist and those that 
have already been published are scarce and apply mainly locally due to the amount of 
differences as to the calculation of economic inputs/outputs is concerned. Beyond this, 
a key limitation of this research is the taxation instability in Greece which is partly 
overcome by making approximate estimations based on current legislation and 
conditions. The author’s approach may not be conventional to all situations; however 
major divergences are avoided after comparison of theoretical data with realistic 
conclusions via questionnaires in the area studied. In this paper the author studies the 
economic viability of walnut production and explores the different factors that affect 
the final economic results. The objective here is to offer a valuable tool to farmers, so 
they are more confident when it comes to take a serious decision about investing 
money in the crop or not. The sequence of presentation of global, EU and Greek data is 
followed by a case study performed on walnut cultivation in Magnesia prefecture. 
Final Tables showing the economic results of this study are provided, mirroring all 
economic inputs and outputs of this crop. 
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4 Literature and Key References 
The importance of statistical data presentation is undoubtedly a means of 
comprehensive understanding of what is happening around us. In this section, 
statistics on agricultural production and especially on walnuts in the globe, the EU and, 
in more detail, Greece are presented, to highlight the situation and tendencies in this 
geographical area.  
4.1 Farm statistics in EU  
Farming in Europe consists mainly of family-scale enterprises. According to Eurostat 
(europa.eu/eurostat), there was a decrease in the number of farms in the EU in the 
last decade by more than a quarter, corresponding to 12.2 million farms which utilize 
an area of 174.6 million ha (1,746 million stremmata). This is approximately 40% of 
total EU-28 area. 
Around 80.3% of all farms are under 10 ha with only 5.9% exceeding 50 ha of utilized 
agricultural area. These larger farms cover 66.6% of all cultivated land. EU-28 farms of 
between 10 and 20 ha are 7.5% of the total. 
Also, the average farm size in EU-27 increased from 11.9 to 14.5 ha from 2005 to 2010. 
This can be explained by the rise of the area that belongs to larger farms. Indeed, their 
area increased from 265 to 273 ha from 2005 to 2010. In Table 1, the share of each 
size class is shown. 
 
Table 1. Share of area-sized classified farms across the EU-27 and EU-28 countries (Source: Eurostat) 
 Total UAA Share of each size class within the total (%) 
 (thousand ha) 0 ha 0 to < 2 ha 2 to <10 ha 10 to <50 ha  50 or more ha 
 2005 2010 2005 2010 2005 2010 2005 2010 2005 2010 2005 2010 
EU-28 : 175815 : 0.0 : 2.4 : 9.8 : 21.4 : 66.6 
EU-27 171996 174499 0.0 0.0 3.0 2.4 12.1 9.6 23.5 21.3 61.6 66.9 
Belgium  1386 1358 0.0 0.0 0.5 0.3 5.0 3.9 42.5 36.8 52.1 59.0 
Bulgaria 2729 4476 0.0 0.0 8.8 3.2 6.7 3.6 5.3 6.2 79.1 86.9 
Czech 
Republic 
3558 3484 0.0 0.0 0.3 0.1 1.5 1.0 5.6 5.6 92.6 93.4 
Denmark 2708 2647 0.0 0.0 0.0 0.0 2.6 2.3 21.7 15.4 75.7 82.2 
Germany 17035 16704 0.0 0.0 0.1 0.1 3.6 2.3 23.6 20.8 72.7 76.8 
Estonia  829 941 0.0 0.0 0.8 0.3 7.8 4.6 18.2 13.8 73.2 81.3 
Ireland 4219 4991 0.0 0.0 0.0 0.1 4.0 2.9 50.4 46.1 45.6 50.9 
Greece  3984 5178 0.0 0.0 8.8 6.0 36.3 22.8 39.0 26.7 15.9 44.6 
Spain 24855 23753 0.0 0.0 1.3 1.3 8.1 7.3 21.0 20.8 69.6 70.6 
France 27591 27837 0.0 0.0 0.3 0.2 2.2 1.9 16.5 13.4 81.1 84.5 
Croatia : 1316 : 0.0 : 7.7 : 29.4 : 32.2 : 30.8 
Italy 12708 12856 0.0 0.0 5.9 5.7 21.4 18.8 33.8 33.8 38.9 41.7 
Cyprus 152 118 0.0 0.0 14.3 16.0 31.0 26.4 29.5 28.5 25.1 29.0 
Latvia 1702 1796 0.0 0.0 1.5 0.5 18.9 12.5 36.8 29.5 42.9 57.4 
Lithuania 2792 2743 0.0 0.0 1.3 1.7 28.4 19.8 33.5 25.0 36.8 53.5 
Luxemburg 129 131 0.0 0.0 0.2 0.1 1.8 1.6 13.6 11.7 84.4 86.6 
Hungary 4267 4686 0.0 0.0 4.3 2.9 8.7 7.0 15.9 15.8 71.0 74.3 
Malta 10 11 0.0 0.0 54.3 52.1 41.2 42.2 3.8 5.4 0.0 0.0 
Netherlands 1958 1872 0.0 0.0 0.5 0.5 6.3 5.9 48.3 42.8 44.8 50.8 
Austria 3266 2878 0.0 0.0 0.7 0.7 10.8 10.2 49.1 51.1 39.4 38.1 
Poland 14755 14447 0.0 0.0 5.9 3.3 29.6 27.1 41.0 40,1 23.5 29.5 
Portugal 3680 3658 0.0 0.0 4.2 4.3 14.0 12.8 18.5 16.9 63.3 66.0 
Romania 13907 13306 0.0 0.0 14.0 12.9 36.6 25.9 9.5 8.4 40.0 52.8 
Slovenia 485 483 0.0 0.0 4.3 4.5 47.9 42.4 38.1 41.0 9.8 12.1 
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Slovakia 1879 1896 0.0 0.0 1.5 0.5 1.6 2.0 2.7 3.5 94.2 94.0 
Finland 2264 2291 0.0 0.0 0.0 0.0 3.7 3.3 47.7 39.4 48.6 57.2 
Sweden 3192 3066 0.0 0.0 0.0 0.0 4.2 4.6 24.4 22.5 71.4 72.8 
United 
Kingdom 
15957 15882 0.0 0.0 0.2 0.0 2.0 1.3 12.5 10.7 85.4 87.9 
Iceland  : 1596 : 0.0 : 0.0 : 0.0 : 0.3 : 99.7 
Norway 1035 1005 0.0 0.0 0.1 0.1 8.7 7.2 72.2 65.9 19.0 25.8 
Switzerland 1062 1048 0.0 0.0 0.4 0.4 9.8 8.4 79.9 78.6 9.9 12.6 
Montenegro : 221 : 0.0 : 10.4 : 19.0 : 16.1 : 54.5 
 
Considering the mean ownership in EU-28, 66.9% of the farms are of 50 or more ha. In 
south Europe (including Bulgaria, Greece, Spain, France, Italy, Cyprus, Portugal, 
Romania but excluding Malta) the majority of farms, nearly 60% of them, is 50 ha or 
above. In Greece though, this category of area-sized group does not exceed 44.6%. 
Between 10 and 50 ha are owned by 26.7% of the farmers, followed by 22.8% of those 
owning between 2 and 10 ha. The group 0 to 2 ha, accounts for just 6% of the total 
utilized agricultural area. So, it is clear that also in Greece there’s a tendency, over 
time, in concentrating agricultural land in fewer hands. It’s logically deducted that the 
number of people occupied with agriculture is diminishing. 
 
As to the economic size of the farms, in 2013 there were 4.4 million farms in the EU-28 
with an output of less than EUR 2000 and further 3.1 million farms with an output 
between EUR 2000 and EUR 8000. Those two groups accounted to 69.1% of all farms 
with a share of standard output of 5%. On the other hand, large farms with a standard 
output of EUR 100.000 and more were 680.000 in number, reaching 71.4% of the total 
standard agricultural output. In Table 2, different economic classes of farms are 
depicted in percentage of the total. 
Table 2. Economic classes of farms in EU (in Euros) Source: Eurostat 
 Size classes in EUR 
 0 >0 to <4000 4000 to <25000 25000 to <250000 250000 or more 
 2005 2010 2005 2010 2005 2010 2005 2010 2005 2010 
EU-28 : 2.0 : 58.5 : 25.4 : 12.3 : 1.9 
EU-27 2.0 2.0 61.1 58.4 24.9 25.3 10.6 12.4 1.3 1.9 
Belgium  0.1 0.4 7.8 6.8 22.1 20.4 54.7 50.8 15.2 21.6 
Bulgaria 0.2 0.3 86.7 84.6 11.7 12.1 1.2 2.5 0.2 0.5 
Czech 
Republic 
0.3 0.6 48.0 16.7 30.3 43.7 15.8 28.4 5.6 10.6 
Denmark 0.4 2.9 4.3 4.7 43.5 35.4 34.8 36.7 17.0 20.4 
Germany 0.2 0.2 10.5 2.6 31.6 31.6 47.4 52.0 10.2 13.7 
Estonia  0.4 18.0 63.4 40.9 28.6 28.1 6.4 11.0 1.2 2.0 
Ireland 0.0 0.0 14.6 24.8 51.1 49.1 33.5 25.0 0.9 1.0 
Greece  0.0 0.7 50.8 52.1 41.6 39.3 7.5 7.8 0.1 0.1 
Spain 0.6 1.8 38.3 37.8 39.5 37.4 19.8 20.7 1.8 2.3 
France 0.1 0.4 17.2 14.4 23.0 23.7 53.1 52.5 6.6 9.0 
Croatia : 0.2 : 60.3 : 33.4 : 6.0 : 0.2 
Italy 1.4 1.5 45.0 46.8 38.4 32.9 14.0 17.1 1.2 1.8 
Cyprus 0.8 0.8 68.4 72.1 23.0 20.0 6.9 6.4 0.8 0.7 
Latvia 0.0 9.2 82.7 64.5 15.3 21.2 1.8 4.7 0.1 0.4 
Lithuania 0.1 1.6 62.0 71.7 36.0 22.5 1.9 3.9 0.1 0.3 
Luxemburg 0.0 : 6.9 5.9 24.5 21.4 63.7 60.9 4.9 12.3 
Hungary 3.2 3.5 81.1 78.0 13.1 14.7 2.4 3.5 0.3 0.4 
Malta 25.7 24.9 51.5 50.6 17.4 18.8 4.9 5.3 0.4 0.5 
Netherlands 0.1 0.2 2.8 2.7 22.9 24.9 48.9 41.8 25.2 30.4 
Austria 0.3 0.2 27.8 22.9 39.7 38.5 31.3 36.6 1.0 1.8 
Poland 6.1 2.8 64.2 48.7 25.0 38.6 4.5 9.5 0.1 0.4 
Portugal 0.7 0.9 62.9 61.7 28.2 28.3 7.5 8.3 0.6 0.8 
Romania 1.0 2.6 86.0 86.0 12.6 10.7 0.4 0.6 0.0 0.1 
Slovenia 0.1 0.0 42.9 44.7 48.8 45.2 8.1 9.9 0.1 0.2 
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Slovakia 0.1 1.3 89.6 58.2 6.2 26.7 2.7 9.0 1.5 4.8 
Finland 0.0 1.9 18.2 14.8 41.2 44.1 39.3 36.4 1.2 2.7 
Sweden 3.2 3.1 23.1 22.1 41.7 43.9 28.0 26.1 4.0 4.8 
United 
Kingdom 
12.5 1.0 22.1 17.2 29.7 33.1 30.1 38.1 5.7 10.6 
Iceland  : 0.0 : 1.5 : 24.7 : 68.3 : 5.4 
Norway 0.0 0.1 4.1 2.4 42.7 41.8 50.2 51.3 3.1 4.5 
Switzerland : 0.0 : 3.4 : 21.3 : 68.9 : 6.4 
Montenegro : 2.6 : 81.5 : 15.6 : 0.4 : 0.0 
 
It is remarkable to note that in Greece a percentage of 52.1 belongs to the EUR 0-4000 
agricultural output class. The data suggest that the same holds for other countries with 
vulnerable economies such as Romania, Bulgaria, Lithuania and Cyprus as well. In 
Belgium, the Netherlands and Denmark though, the percentages of farms belonging to 
the group of EUR 250000 or more are noticeably greater, corresponding to 21.6%, 
30.4% and 20.4% respectively.  
Additionally, it would be noteworthy to mention the economic inequalities as to the 
standard output between north and south European countries. This is a crucial issue 
that has to be dealt with seriously by EU politics, since it could further assist in the so-
called “European Integration” of all its states. A characteristic depiction of this is 
shown in Figure 1. 
 
 
Figure 1 Depiction of mean economic size of farms across EU. (Source: Eurostat) 
In terms of economic growth again, we would preferably focus on small farms which 
are the main subject under study in this dissertation. As clearly shown in Figure 2, in 
south European countries like Greece, Italy, Portugal, Cyprus and Spain the percentage 
of permanent crops such as trees and shrubs is greater than in northern European 
states. This makes clear the fact that the agricultural economies in those countries are 
greatly dependent on such high-value crops. Previous expertise obtained from 
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traditionally being occupied with these cultivations and a large share of area which is 
already established, are good omens for further development of this kind of crops.  
 
 
Figure 2 Percentage of different cultivations in EU. (Source: Eurostat) 
It’s interesting to study the data obtained by Eurostat in more depth. To make it more 
specific, permanent crops that include high value crops such as fruit trees, olives and 
shrubs in the above-mentioned countries are depicted in Table 3 (in 1000 ha). The 
numbers here also coincide with the theory of the more south in the Europe, the more 
area with permanent crops is found. 
Table 3. Different cultivation-groups in EU in terms of area occupied (in 1000 ha). 
 Total UAA Arable land Kitchen gardens Permanent 
Grassland and 
Meadow 
Permanent Crops 
EU-28 174351.0 104202.2 285.8 59560.6 10302.4 
Share of EU-28 100.0 59.8 0.2 34.2 5.9 
Belgium  1307.9 799.8 : 486.6 21.8 
Bulgaria 4650.9 3279.4 5.2 1271.3 95.0 
Czech Republic 3491.5 2492.1 0.2 960.1 39.1 
Denmark 2619.3 2397.2 : 195.5 26.6 
Germany 16699.6 11875.9 2.9 4621.0 199.8 
Estonia  957.5 628.3 1.2 324.6 3.5 
Ireland 4959.5 1042.0 0.1 3915.8 1.6 
Greece  4856.8 1816.8 8.5 2102.4 929.1 
Spain 23300.2 11294.6 1.2 7962.0 4042.4 
France 27739.4 18466.2 6.5 8242.2 1024.5 
Croatia 1571.2 878.4 1.8 618.1 72.9 
Italy 12098.9 6728.4 21.8 3316.4 2032.3 
Cyprus 109.3 80.1 0.1 1.9 27.3 
Latvia 1877.7 1204.1 12.7 654.3 6.6 
Lithuania 2861.3 2277.8 0.0 560.1 23.3 
Luxemburg 131.0 62.6 0.0 66.9 1.5 
Hungary 4656.5 3800.8 14.4 702.7 138.6 
Malta 10.9 8.6 1.0 0.0 1.3 
Netherlands 1847.6 1037.9 : 773.1 36.6 
Austria 2726.9 1363.9 1.6 1296.3 65.2 
Poland 14409.9 10759.6 31.8 3206.3 412.2 
Portugal 3641.6 1100.9 15.4 1816.6 708.8 
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Romania 13055.9 8197.6 157.4 4398.4 302.5 
Slovenia 485.8 172.7 1.0 284.8 27.3 
Slovakia 1901.6 1363.4 0.9 518.3 18.9 
Finland 2257.6 2223.2 0.0 30.7 3.7 
Sweden 3028.6 2581.2 : 442.9 4.6 
United Kingdom 17096.2 6268.8 0.0 10791.5 35.5 
Norway 987.1 807.8 0.0 176.4 3.0 
Source:Eurostat 
 
 
The previous table can be visualized briefly with the help of the following scheme in 
Figure 3. 
 
 
 
Figure 3 Schematic depiction of percentile of different cultivation-groups in EU (Source: Eurostat) 
 
In the pie chart above we can easily identify that permanent crops, which include trees 
and shrubs, cover only 5.9% of utilized agricultural area of the EU.   
 
Observing European data again, we see that among permanent crops, nut production 
is mainly more abundant in the south of the continent, thing that goes in line with the 
previous data. This is clearly shown in the following Table 4 where nut productive land 
is showed for many European countries. 
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Table 4. Area cultivated with nut crops across 
Europe.(2017)
Country Area (ha) 
Belgium 20 
Bulgaria 5070 
Czech Republic : 
Denmark 20 
Germany 410 
Estonia 0 
Ireland 0 
Greece 29910 
Spain 111050 
France 6710 
Croatia 70580 
Italy 66340 
Cyprus 10690 
Latvia 0 
Lithuania 440 
Luxemburg : 
Hungary 22060 
Malta 0 
Netherlands 50 
Austria 0 
Poland 9500 
Portugal 46610 
Romania 5860 
Slovenia 11190 
Slovakia 60 
Finland 0 
Sweden 0 
United Kingdom : 
Norway 0 
FYROM 8600 
Source: Data taken from Eurostat 
 
4.2 Walnut production across the world 
Focusing on the walnut production, an estimated 3462731 t were produced in 2014 
according to FAO (fao.org 2017). In the same year, the area covered with walnut trees 
was 994738 ha worldwide (Figure 4). 
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  Figure 4 Walnut production worldwide and area under cultivation for the period 2009-2014 (Source: Data taken from FAO) 
 
The main walnut producer states are visualized in Figure 5. In deep red, the main 
walnut production countries are shown. This is an estimate of the average production 
throughout the years 2009 to 2014. It’s clear that the major volume of production lies 
to the northern hemisphere and especially in Asia. 
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Figure 5. The main walnut-production countries (average 2009-2014) Source: FAO 
The fifteen countries with the highest walnut production across the world are shown in 
Figure 6. Following, we can see the absolute numbers in Table 5. 
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Figure 6 Main walnut producers worldwide (year 2014) (Source: Data taken from FAO)      
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Table 5.  Countries with the highest walnut production in the world (year 2014) 
Country China 
 
USA 
 
Iran 
 
Turkey 
 
Mexico 
Ukraine 
 
Uzbekistan 
 
Afghanistan 
 
India 
 
Hectares 440321 117359 69833 69395 75349 13200 5000 2317 31000 
Yield 
tonnes 
160237
3 
518002 445829 180807 125758 102740 88000 44998 43000 
Country Belarus 
 
Romania 
 
Argentina 
 
Egypt 
 
Chile 
 
Greece 
 
   
Hectares 5000 1598 4727 4742 24404 12130    
Yield 
tonnes 
32000 31514 24820 24313 24139 22310    
 
  
 
  
Source: Data taken from FAO 
 
Given the data already mentioned, it’s worth referring to the US, the second biggest 
walnut producer in the world. Interesting are some statistics from the US Department 
of Agriculture (USDA) as to the walnut cultivation in the US (usda.gov, 2018). Beyond 
economic data which are the subject of our research, we can draw the conclusion that 
the incremental area of cultivation with this nut shows a tendency towards pursuing 
more profitable crops. In Table 6 we see the statistics for walnut cultivation in the US 
since 2005. 
Table 6. Walnut production, yield and prices in the US. 
Year Cultivated 
hectares 
Yield/ha (tons) Production 
(tons) 
Grower Price 
($/tn) 
Value ($) 
2005 87007 4.13 355000 1570 557350 
2006 87412 4 346000 1630 563120 
2007 88221 3.75 428000 2290 751120 
2008 93077 4.75 436000 1280 558080 
2009 97124 4.55 437000 1710 747270 
2010 103194 4.95 504000 2040 1028160 
2011 107241 4.35 461000 2900 1336900 
2012 109265 4.6 497000 3030 1505910 
2013 113311 4.4 492000 3710 1825320 
2014 117358 4.92 571000 3340 1907140 
2015 121405 5.05 606000 1670 1012020 
2016 127475 5.45 686000 1810 1241660 
Source: https://www.ers.usda.gov/data-products/fruit-and-tree-nut-data/fruit-and-tree-nut-yearbook-tables/#Tree%20Nuts 
 
Approaching Europe again as a whole continent, it is evident that there’s almost a 
stable walnut production over the period 2009 to 2014 according to FAO (fao.org, 
2017). The respective statistics are provided in  
Figure 7. 
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Figure 7. Walnut production in Europe and cultivated area for 2009-2014 period. (Source: Data obtained from FAO) 
4.3 Walnut production in Greece 
4.3.1 Production trends 
Walnut cultivation is traditionally widespread all over the Greek territory. The 
techniques and means of production though, have changed considerably in the late 
couple of decades. FAO data suggest that walnut production in Greece is almost stable 
for the last eight years, as depicted in Figure 8 (Fao.org, 2018). The only fluctuation 
observed here is in the year 2014 where, possibly, optimal conditions for the crop 
could have enhanced productivity. 
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Figure 8 Production in Greece for the years 2009-2016 (in t) (Source: Data taken from FAO) 
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4.3.2 Cultivated Area 
 
The area cultivated under walnuts in Greece has slightly increased in the last decade 
and that was the consequence of the farmers’ seeking for more profitable crops after 
many CAP changes which took place within EU in the last two decades. Those changes 
had as a consequence crops such as tobacco to be abandoned in EU territory and 
therefore a great deal of arable areas was left available for other crops to deal with. 
This was true in Greece especially, where tobacco cultivation was widespread and 
conferred a great deal to the agricultural income. Furthermore, grain crops are much 
cheaper to produce abroad and especially in countries far northerner than Greece, 
where heavier rainfall promotes their productivity. Grains are confined to non-
irrigated lands in Greece and much of the needs for grain products are covered by 
imports, leaving valuable arable land for tree crops. Nuts and especially walnuts are a 
promising alternative crop that always supplied sufficient gains to growers, as we will 
analyse later in this study. 
The area covered with walnuts in Greece is shown inTable 7. The area here is counted 
in stremmata (national metric unit) and one hectare equals to ten stremmata (singular: 
stremma). The data of this table were obtained by the author after official requested 
application to the responsible service of OPEKEPE, the national authority that deals 
with supervision and subsidies of different crops controlled and subsidised by the EU. 
Schematically, the area is depicted in Figure 9.
 
 
 
Table 7.Area with walnuts in Greece 
 
 
 
 
 
Figure 9 Data taken from opekepe.gr
Source: Data drawn from opekepe.gr 
 
Deeper analysing the data taken from OPEKEPE, we can summarise the total area 
cultivated with walnuts for each prefecture of Greece for the last seven years (2010-
2016) in Table 8. 
year 
Area in 
stremmata 
(0,1 ha) 
 Year 2010  87928,1 
Year 2011 82259,7 
Year 2012 77435,7 
Year 2013 75782,7 
Year 2014 73270,04 
Year 2015 93459,1 
Year 2016 105065,6 
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Table 8. Area with walnut orchards in each prefecture of Greece. 
Prefectures 
2016 2015 2014 2013 2012 2011 2010 
Area in stremmata (0.1 ha) 
Holy Mount 
Athos 
3,5 0,5 0,5 0,5 - 0,5 0,5 
Drama 1197,8 939,2 674 709,3 659 673,3 694 
Kavala 1142,6 898 353,2 298,2 280,9 275,1 349,5 
Xanthi 2176,8 1692,9 537,8 476 338 344,2 318 
Rodhopi 1673 1284,7 624,1 505,2 474,4 415 325,9 
Evros 3916,4 3418,5 3251,4 3184,3 3179,9 3160 3270,4 
Thassos 5 5 - - - - - 
Ilia 1798,5 1689,8 1661 1782,6 1880,2 1872,2 2042,2 
Aitoloakarnania 4071,9 4056,2 4311,9 4984 4875,3 5312,6 5350,5 
Achaia 2297,4 2500,3 1949,8 1965,6 2081,3 2170 1884,4 
Grevena 4550,5 4132,1 3850,9 3862,5 3947,9 4104,7 4493,1 
Kastoria 1427,7 1170,4 1112,3 1145,9 1157,9 1159 1153,4 
Kozani 5301,5 4988,9 3939,1 4298,3 4492,5 5208,5 5551,1 
Florina 1901,5 1781,1 1460 1730,9 2094,4 2347,4 2514,3 
Ioannina 638 597,9 532,1 556,8 563,3 617,6 687,5 
Preveza 451 448,8 357,1 373,7 369,5 395,5 441,3 
Arta 761,4 781,3 887,3 938 1073,4 1312,4 1497,7 
Thesprotia 422,4 409,2 398,3 403,5 411,6 466,1 415 
Larissa 13448,6 10797,8 7168,6 7583,3 7693,4 7871,4 8347 
Trikala 4086,9 3638,7 3269,7 3412 3497,5 3637,6 4625,3 
Karditsa 1743,5 1529,4 1147,4 1285,4 1401,1 1708 1909,4 
Magnisia 1717 1497,4 813,9 818,2 802,3 862,4 897 
Sporades 0,4 0,4 - - - - - 
Imathia 1181,7 976,7 505,4 661 651,2 660,8 664,5 
Thessaloniki 2275,1 1995 1341,9 1358,9 1378,8 1440,3 1471,4 
Kilkis 1085,9 932,9 538,5 477,4 427,5 374,6 485,4 
Pella 3514,6 2810 1550 1532,2 1605,4 1604,5 2292,5 
Pieria 3647,8 2759,1 1146,5 1274,2 1260,2 1413,8 1603 
Serres 3137,4 2791,3 1760,8 1815,6 1696,3 1732,7 1888,4 
Chalkidiki 820,1 751,6 487,8 510,5 516 573,3 651,8 
Argolida 276,4 247,5 232,8 226,6 228 227,6 202,1 
Arkadia 9432,4 8799 8853,4 8923,8 9445 10674 11348,2 
Korinthia 5476,4 5030,2 3705,6 3628,6 3850,5 4009,8 4321,5 
Lakonia 3554,9 3619,5 3463,1 3569,8 3629,8 3744,6 4102,2 
Messinia 1383,5 1346,7 1096,9 1038,8 1123,8 1155 1099,2 
Evritania 599,2 556,6 653,3 693,9 745,3 756,1 868,9 
Fokida 283 256,3 221,8 237,7 185,8 276,6 333,2 
Viotia 184,4 190,7 114,8 188,6 154,2 171,2 120,1 
Evia 2674,5 2310,8 1448,7 1475,9 1577,7 1711,5 1654,7 
Fthiotida 8213,5 7102,5 4302,4 4170,6 4031,3 4056,2 4381,6 
Attiki 79,8 82,6 60,7 62,3 52,4 72,8 65,9 
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Lesvos 117,1 93,4 92,8 37,3 48,7 49 52,8 
Samos 14,1 6,6 7 5,6 7,6 9,3 10 
Chios 1,5 2,3 2,5 2,5 2 2,1 2,1 
Limnos 4,2 4,2 - - - - - 
Zakynthos 0,6 0,5 - - - - - 
Kerkyra 24,5 23,5 18,5 18,5 19,5 22,8 22,8 
Kefallinia 1 0,6 0,2 - - - - 
Lefkada 3 3,1 3,2 3,2 2,6 1 1,5 
Chania 162,9 156,4 37,5 32,2 29,9 29,4 41,4 
Iraklio 571,3 729,3 692,3 692,4 710,6 710 676,1 
Lasithi 113,7 120,8 113,6 115,8 116,7 130,9 82,5 
Rethymno 1465,2 1474,3 2503,4 2704 2655,6 2725,5 2706,9 
Naxos 2,2 - - - - - - 
Rhodes 30,4 27,1 14,6 9,9 9,9 - - 
Source: Data taken from opekepe.gr 
 
In Figure 10 we can notice the fluctuation of the declared area with walnuts in Greece 
over the last seven years from the same data drawn from OPEKEPE. 
 
 
Figure 10 Area covered in walnuts in stremmata (0.1 ha).  Source: Data drawn from OPEKEPE 
 
 
 
In the above figure a slight decrease is noticeable in years 2011 to 2014. After 
communicating with OPEKEPE (central authority based in Athens, Greece), the author 
was informed that this decline may be due to orchards removal or due to the fact that 
the farmers didn’t declare their orchards to the national system named OSDE 
(Integrated system for farm management). OSDE, being a private service is eventually 
obliged to disseminate the data to OPEKEPE, the ministerial body responsible for farm 
management. An OPEKEPE agent also informed us that the data available online may 
and they do change over time due to different reasons. So, deviations from the above 
data presented, may be noticed later in their website database. 
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4.3.3 Walnut trade balance 
 
In Greece, the mean per capita walnut consumption is 2.3 Kg a year. This is covered 
mainly by domestic production but some additional quantities are imported to 
complete the deficit of production to consumption. After contact of the author with 
the Greek statistical agency ELSTAT, the author acquired valuable information on 
yearly walnut imports and exports which is briefly shown in Table 9 (acquired via e-
mail by ELSTAT). 
Table 9 Walnut imports and exports (source ELSTAT) 
Imports (Kg)  Exports (Kg) 
 
In-shell 
walnuts 
Shelled 
walnuts 
SUM   
In-shell 
walnuts 
Shelled 
walnuts 
SUM 
2010 642.161 2.557.572 3.199.733  2010 56.500 172.861 229.361 
2011 498.980 2.620.455 3.119.435  2011 45.688 121.326 167.014 
2012 519.000 2.121.400 2.640.400  2012 21.750 150.344 172.094 
2013 385.274 2.319.007 2.704.281  2013 43.159 175.467 218.626 
2014 397.577 2.252.005 2.649.582  2014 14.887 136.200 151.087 
2015 294.707 2.523.226 2.817.933  2015 15.865 126.457 142.322 
2016 375.915 2.742.868 3.118.783  2016 65.139 220.500 285.639 
2017 70.530 1.272.497 1.343.027  2017 9.198 177.734 186.932 
 
The above Table implies that walnut imports far exceed exports, leaving a trade deficit 
in this product. The data for 2017 are temporary up to the date the author received 
them via e-mail and the period counted was 01/2017 to 09/2017. In the following two 
graphs, Figure 11 and Figure 12 we visualize those data schematically. Again here, year 
2017 is not taken as a reference since data are temporary, waiting for some additional 
quantities of the last trimester to be added there. 
 
 
Figure 11 Walnut imports (Source: ELSTAT) 
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Figure 12 Walnut exports (Source: ELSTAT) 
 
We can distinguish the trade balance deficit in walnuts very clearly in the bargraph in 
Figure 13. It’s obvious out of the proportions, that there’s a need to increase domestic 
production to cover market’s needs and close this trade gap. If we take into 
consideration the year 2016, which is the latest one with complete data available, we 
see that a quantity of 3.119 t that is imported has to be covered by domestic 
production. Eurostat figures ascribe a mean production of 215 Kg per stremma (0.1 
ha). Doing the maths, it is clearly deducted that 14.500 stremmata (1450 ha) need to 
be planted with walnut trees to cover the future needs of Greek market with walnuts, 
providing no significant changes in market demand occurs meanwhile. In the 
calculation we exclude the exports made since they constitute a positive omen of 
modern agriculture which needs further development in the view of externalizing the 
economy and changing the direction of international capital flows. So, focusing on 
greater production with subsequent increase in exports and a decrease in imports 
would be the ideal model for the economy. 
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Figure 13 Walnut imports/exports (Source: ELSTAT) 
4.3.4 Walnut Cultivars 
In Greece, the dominant walnut cultivars found in professional orchards are those originated 
from California. The trend towards adopting these cultivars came as a need to be able to 
handle better the trees, something that the above-mentioned varieties were known for. More 
compact trees can be tamed more easily than older cultivars existent in Greece already. 
Furthermore, they enter into the productive stage earlier with adequate yields of good quality 
and consistency. In Table 10, we see the different categories/cultivars according to OPEKEPE 
classification system. After phone communication, the author was informed by OPEKEPE 
agents that the code “Total exemption from insurance” refers to those orchards that haven’t 
been covered with crop insurance by ELGA. ELGA is the national insurance authority for 
compensating crop and livestock loss from extreme weather conditions. In the case of walnuts, 
growers have the right to insure their crop, paying the relevant sum of money per area (usually 
per stremma) or leave it uncovered since walnut trees were included in the class of forest 
trees. The latter don’t have to be insured obligatorily. In this case though, uncovered orchards 
don’t get any monetary compensation in case of crop loss due to bad weather conditions. The 
“rest of hard-shelled cultivars” is a category which includes different uncharacterised varieties 
with hard sell that is difficult to crash. The “rest of soft-shelled cultivars” is a category with 
different, again, non-coded walnut varieties whose shell is easy to crash and open. “Dry nut” is 
a category by its own, including many cultivars whether hard or soft-shelled 
(Aggregate.opekepe.gr, 2018). 
 
Table 10.Walnut cultivars and area covered for the year 2016 in Greece 
    
2016 
Total exemption from insurance(ELGA) 57198,9 
Franquette 1299,2 
rest of hard-shelled cultivars 4804 
hard-shelled Agio Oros 68,2 
hard-shelled Chondrokarydia 248,9 
hard-shelled Avgoulata 11,8 
dry nut 26754 
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California K11,K12, american cultivars 12829,4 
soft-shelled Tsipokaryda 29,8 
rest of soft-shelled cultivars 1791,1 
soft-shelled Vasilika 195,5 
hard-shelled Karpenisi 15,7 
Source: Data taken from opekepe.gr 
 
Schematically, we can visualise the portion each cultivar/category occupies in the 
Greek territory in the Figure 14. 
 
 
Figure 14 Different walnut cultivars/categories in Greece in stremmata (0.1 ha) Source: Data taken from opekepe.gr 
In the pie chart of Figure 14, it’s beyond doubt noticeable the fact that a great deal of 
walnut orchards is unfortunately not covered by agricultural insurance. This may have 
been the consequence of the devastating financial crisis that hit Greece since 2011, 
rendering the farmers incapable of even paying for basic agricultural insurance. They 
even have to undertake the risk of any yield loss in case of bad weather conditions by 
themselves. The farmers express their incapability of fulfilling even basic prerequisites 
for the optimum operation of their agricultural enterprises daily. 
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5 Economic analysis in small orchards of different high value fruits 
Lately, studies on economic assessments have been made worldwide to demonstrate 
the viability of different kind of orchards and their capacity of sustaining a sufficient 
income for the growers to live by.  
5.1 Economic studies on orchards 
One such study has been carried out by the ministry of Agriculture of Nepal 
(Doanepal.gov.np, 2018), gathering valuable information on the financial budget of 
many different fruit crops. For the purpose of our study, some indicative data are 
mentioned here, since they are coherent with south-European cultivations of interest 
which can easily be compared with. In Table 11 five different fruit crops are mentioned 
as to their economic budgeting, giving a picture of the height of earnings these crops 
offer. In this study it was clear enough that the Benefit to Cost ratio was higher than in 
cereal or vegetable crops. As everywhere else, here also by further manufacturing the 
raw produce, it would probably render the agricultural enterprises more profitable 
since an augmented value is given to the final product.  
Table 11. Average costs/profits of different crops in Euros/ha  
Crop Index Investment 
phase        (1 
year) 
2 3 4 5 6 7 8 9 10 11-15 16-25 
years 
Mandarine 
(var.Dhankuta) 
Total Income(Euros)    317 1017 1589 2542 2542 3177 3177 3177 2542 
Total Cost(Euros) 973 733 805 884 971 1066 1171 1287 1414 1554 1554 1554 
Profit/Loss(Euros) -973 -733 -805 -567 46 523 1371 1254 1763 1623 1623 988 
Orange 
 
Total Income(Euros)    402 1288 2012 3220 3622 3622 3622 3864 3091 
Total Cost(Euros) 925 712 782 859 943 1036 1138 1250 1374 1510 1510 1510 
Profit/Loss(Euros) -925 -712 -782 -457 345 976 2082 2372 2248 2112 2354 1581 
Apple             (Red 
Delicious) 
Total Income(Euros)    411 
 
1232 1711 2190 2737 2874 2874 2874 2299 
Total Cost(Euros) 1089 805 884 971 1066 1172 1287 1415 1555 1709 1878 2064 
Profit/Loss(Euros) -1089 -805 -884 -560 166 539 903 1322 1229 1165 986 235 
Kiwi (Heywart) Total Income(Euros)    792 2640 5280 7920 9240 10560 11879 11879 13463 
Total Cost(Euros) 2873 1064 1220 1399 1606 1843 2116 2430 2791 3207 3684 4233 
Profit/Loss(Euros) -2873 -
1064 
-
1220 
-607 1034 3437 5804 6810 7769 8672 8195 9230 
Pomegranate Total Income(Euros)    477 1271 1906 2383 2860 3177 3177 3336 2669 
Total Cost(Euros) 875 656 720 790 868 953 1047 1150 1264 1389 1526 1677 
Profit/Loss(Euros) -875 -656 -720 -313 402 953 1336 1710 1913 1788 1810 992 
 Source: Data taken from http://www.doanepal.gov.np/downloadfile/FRUITS%20book_1444370660.pdf 
Change rates according to http://www.xe.com/currencyconverter/convert/?Amount=2000&From=NPR&To=EUR at 2/12/2017 
 
 
 
In another study performed at the Washington state University (Cru.cahe.wsu.edu, 
2018), total costs and returns of “Gala” apple crop were calculated as shown in Table 
12 below. 
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Table 12. Costs per ha of establishing and producing Gala apples on a 16.2-ha orchard 
 Year 1 Year 2 Year 3 Year 4 Full Production 
Years 
Total Costs (Euros) 28027 10168 11463 17386 22341 
Estimated Net 
Returns (Euros) 
-28027 -10168 -11463 788 3620 
Source: Data taken from http://cru.cahe.wsu.edu/CEPublications/FS005E/FS005E.pdf 
Change rates according to http://www.xe.com/currencyconverter/convert/?Amount=2000&From=NPR&To=EUR at 3/12/2017 
(1Euro=1.18716 $) 
 
 
According to the findings of this work, the net returns are dependent on many factors, 
the most important of being the price of the final product and the productivity of the 
orchard. In the Table 13, the net returns of the cultivation are shown, emphasizing the 
variability of the final results even in any study on the issue attempted.  
 
 
Table 13. Estimated net returns (Euros) per ha at different price and yield height of Gala apples. 
 Price in Euros/Kg 
Yield(1K Kg) 0.40 0.45 0.50 0.55 0.60 
36.3 -2690 -1953 -1216 -479 258 
41.5 -1964 -1164 -321 521 1363 
46.6 -1322 -374 574 1522 2470 
51.8 -638 415 1473 2521 3575 
57 46 1204 2362 3520 4678 
62.2 731 1994 3258 4521 5788 
Source: Data taken from http://cru.cahe.wsu.edu/CEPublications/FS005E/FS005E.pdf 
Change rates according to http://www.xe.com/currencyconverter/convert/?Amount=2000&From=NPR&To=EUR at 3/12/2017 
(1Euro=1.18716 $) 
5.2 Production cost for different crops by the University of California 
In several studies carried out by the University of California, different high value crops 
have been economically evaluated shedding light to their production costs. Following, 
we indicatively present some of them in an effort to demonstrate in a scientific way 
the totals for costs/benefits of those crops. 
Table olive production costs were calculated for Manzanillo variety in the Sacramento 
Valley (Coststudyfiles.ucdavis.edu, 2018). Total cost per Acre (1 acre equals to 0.4 
hectares) is shown in Table 14 for olive production. Net Returns above operating costs 
were found to be $1247 per Acre for 5 tons per Acre yield. 
Table 14. Total Costs/Acre for table olives in relation to yield 
 Yield (t)  
 2 3 4 5 6 7 8 
Total 
Costs/Acre (in 
$US) 
3510 4012 4514 5016 5517 6019 6521 
 Source: data taken from https://coststudyfiles.ucdavis.edu/uploads/cs_public/ad/97/ad9753c5-0cdc-4d82-b358-
31157d6e6061/2016tableolivessacramentovalleyfinaldraftmar17.pdf 
 
As for processing peach, total cost per acre was found to be $8883 leaving net returns 
above total cost at $917/acre for 20 tons/acre yield with a price of $490/ton 
(Coststudyfiles.ucdavis.edu, 2018). 
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In almond production, total costs/acre were found to be $3744 for a mean yield of 1.1 
ton/acre and net returns above total cost was $1756/acre for $5.5/Kg of product 
(Coststudyfiles.ucdavis.edu, 2018). 
5.3 Analysis of Walnut production 
An economic analysis of walnut crop made by the University of California (Sample 
Costs to Establish a Walnut Orchard and Produce, 2018) was based on assumptions 
with preliminary evaluations of all costs and benefits in the researched area of 
northern San Joaquin Valley, California. In this model, a 60-acre walnut orchard was 
considered as a sample farm.  
The inputs for establishing and further producing walnuts were calculated taking into 
account the following five categories:  
a) Establishment of crop: site preparation, trees, planting, pruning, irrigation, 
fertilization and pest management (fumigation, weeds) 
b) Mature orchard practices: pruning, irrigation, fertilization, pest management, 
harvest, yields, assessment fees and pickup 
c) Labour, equipment and interest: labour, equipment operating expenditures, 
interest on operating cash and risk. 
d) Cash overhead (cash expenses assigned to the whole farm for a year and not 
for a particular operation): property taxes, insurance, office expenditures, 
Regulatory costs, sanitation services, management cost, investment repairs. 
e) Non-cash overhead (the capital recovery cost for equipment and investments): 
capital recovery costs, land value, irrigation system, irrigation pumping, fuel 
tanks, tools, establishment costs, equipment 
 
In Table 15, the results of this study are depicted giving emphasis not only to the yearly 
but also to the total accumulated values. 
Table 15. Economic analysis of walnut production (values n US$) 
 
Source: UC Davis.edu 
 
The Total Operating Costs/Acre was recalculated for a production of 6000 lb/Acre and 
was found to be $2235. With a price of $1.20 per lb the Net returns above Operating 
Costs were $4965.09 per Acre (ucdavis.edu).  
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5.4 Methodologies for production cost evaluation 
As is well known, there are many different methods of production cost evaluation in 
agriculture. Every expert may use a single or many different methods for evaluating 
different parameters of a given study. 
The ARMS (Agricultural Resource Management Survey) is one among the most used in 
the US (Nass.usda.gov, 2018). It’s a source of expenditures collection as well as 
production practices. The costs of production are collected after division in three 
stages throughout the year. The first stage is where farms are screened and selected 
only those qualified for further investigation. In the second stage, data are collected on 
production practices, agrochemicals use and other costs of agricultural production. In 
the third stage finance and operator information is taken down for the entire farm. 
Agricultural enterprises of $1000 and higher, are in the field of investigation here. Data 
collection is carried out by paper questionnaires and web or telephone interviews. 
The Activity-Based Costing (ABC) methodology (Koutouzidou, et al.2018) is a tool of 
counting cost information accurately. The methodology assigns indirect costs to direct 
costs by correlating resources and activities. The first step here is the identification of 
the major activities. In the second step the cost drivers are associated to each different 
activity and finally in the third step cost rate per cost driver is counted. In the end costs 
are assigned to the products of study. 
The Farm Accountancy Data Network (FADN) is an EU instrument for agricultural 
income evaluation (Ec.europa.eu, 2018). A characteristic of this method is the general 
threshold of 1 hectare or more, for an agricultural enterprise to enter the survey but in 
many cases less than 1 ha is admitted under certain circumstances. A minimum 
economic size is also a prerequisite here (Standard Output or SO) depending though on 
the member state. An annual survey is carried out by those member states of the 
European Union, collecting data by sampling farms across their territories. 
Approximately 1000 variables are collected and are related to physical, structural as 
well as economic and financial data. The results represent a kind of statistics close to 
the reality of EU agriculture. 
There are also other methodologies out there and many of them have come lately to 
the market such as Agri Benchmark (Germany based), Observatory Arvalis-Unigrains 
and 50 Sg report (Ukraine) according to FAO.  
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6 Cooperation in small farms 
6.1 Global Cooperatives 
Market globalization leaves no time or place to farmers to act individually. Since 
collaboration invigorates the negotiating power of its members, it’s inevitable that 
today’s farmers, being professionals, cooperate with each other to conquer even 
greater parts of the global market with more confidence. The International Fund for 
Agricultural Development (IFAD), a UN agency based in Rome, Italy, is a great 
supporter of cooperative initiatives across the globe (Ifad.org, 2018). Its main purpose 
is to carry out programs and help cooperatives to form networks while further helping 
by assisting policy-makers in the implementation of relevant laws and regulations. 
Also, the promotion of dialogue between agricultural cooperatives, governmental 
bodies and the international research community is highly pursued. 
In a global scale, the “International Co-operative Alliance” (ICA) is the apex 
organization for cooperatives (Ica.coop, 2018). It was established in 1895 and today 
represents 284 cooperative federations and organisations across 95 countries. The 
members of this alliance are national-level cooperative federations, individual 
cooperative organizations as well as other government bodies concerned with 
collaboration in the agricultural sector. It’s based in Brussels, Belgium but has also 
other regional offices in Africa, America and Asia-Pacific. The Alliance entails 
organizations in eight sectors; Banking, Agriculture, Fisheries, Insurance, Health, 
Housing, Consumer Cooperatives and Industry and Services. 
The first move of a primitive collaboration in Europe was the Committee of 
Professional Agricultural Organizations (COPA) which was created on 6 September 
1958 (Copa-cogeca.eu, 2018). One year later the “General Committee for Agricultural 
Cooperation in the European Union” (COGECA) was created, including fisheries 
cooperatives furthermore. Today it’s called “General Confederation of Agricultural 
Cooperatives in the European Union” and represents more than 40000 farmers’ 
cooperatives as well as employs 660000 people. Its annual turnover supersedes three 
hundred billion Euros and it’s recognized by the European Institutions as the main 
representative body of its kind. 
The “cooperatives Europe”, based in Brussels, Belgium is another vehicle through 
which farmers, as well as other classes of professionals, are represented. This 
organization which is the European region of ICA, represents 84 member organizations 
from 33 European countries across all business sectors. 141 million individual member 
cooperators are represented, owning 176000 co-operative enterprises and giving work 
to 4.7 million people (Coopseurope.coop, 2018). Noteworthy is to mention that it 
strives for the implementation of Agenda 2030 (the program behind SDGs) through the 
ICA-EU Partnership, shedding ample light on the role of cooperatives for a sustainable 
agricultural development. 
 
Table 16.Agricultural cooperatives in the EU 
EU Member State Total number of 
cooperatives 
Total number of Members Turnover (M€) 
Belgium 301 : 3257 
Bulgaria 900 : : 
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Czech Republic 548 524 1327 
Denmark 28 45710 25009 
Germany 2400 1440600 67502 
Estonia  21 2036 512 
Ireland 75 201684 14149 
Greece 550 : 711 
Spain 3844 1179323 25696 
France 2400 858000 84350 
Croatia 613 10734 167 
Italy  5834 863323 34362 
Cyprus 14 24917 62 
Latvia 49 : 1111 
Lithuania 402 12900 714 
Luxemburg 55 : : 
Hungary 1116 31544 1058 
Malta 18 1815 204 
Netherlands 215 140000 32000 
Austria 217 306300 8475 
Poland 136 : 15311 
Portugal 735 : 2437 
Romania 68 : 204 
Slovenia 368 16539 705 
Slovakia 597 : 1151 
Finland 35 170776 13225 
Sweden 30 160350 7438 
United Kingdom 200 138021 6207 
Total 21769 6172746 347342 
Source: http://cdn.nimbu.io/cogeca_report_2014 (p.23)                              
 
In Table 16, we see the co-operative statistics across the Europe. Cooperatives play a 
vital role in the development not only of the rural but also of the urban areas in a 
sustainable way. The creation of cooperatives was the result of a need to collaborate 
in difficult times when capital were rare to find and thus farmers needed each other to 
enhance their ability to produce through changing agricultural implements’ use and 
general material use change. Also, according to the findings of a team on the viability 
of small-acreage orchards, it was strongly proved that the greater the farms, the less 
the cost to produce the same product (Klonsky, Hasey and DeMoura, 2008). 
Agricultural cooperatives play a vital role in the promotion of environmentally 
sustainable ways of production through adoption of the relative quality standards, 
rendering their products more competitive to the ever-demanding global market. 
Beyond this, cooperatives help their members to concentrate on more productive and 
efficient means of production, thing that helps farmers earn greater profits with the 
security of their products being absorbed by the market in satisfying prices. The 
Agricultural Cooperatives in the EU possess over 60% of the share in the processing 
and marketing of agricultural products (copa-cogeca.eu). 
6.2 Cooperatives in Greece 
As we can see in Table 17, in Greece there are 112 agricultural cooperatives unions 
that are organized under the umbrella of the Confederation of Agricultural 
Cooperative Unions (PASEGES) or “ΠΑΝΕΛΛΗΝΙΑ ΢ΤΝΟΜΟ΢ΠΟΝΔΙΑ ΕΝΩ΢ΕΩΝ 
ΑΓΡΟΣΙΚΩΝ ΢ΤΝΕΣΑΙΡΙ΢ΜΩΝ (ΠΑ΢ΕΓΕ΢)” in Greek. These unions usually have a 
prefecture-wide net of smaller first-grade agricultural cooperatives. The latter are 
6376 in number (Paseges.gr, 2018). 
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Table 17. Number of agricultural cooperatives unions and their net. 
Geographic Area Agricultural Cooperatives 
Unions 
Agricultural Cooperatives Farmers 
Members 
Sterea Ellada& Evia 16 862 124572 
Peloponnese 18 988 101533 
Ionian Islands 4 227 20811 
Epirus 6 486 52230 
Thessaly 10 703 84053 
Makedonia 27 1749 160714 
Thrace 5 350 30363 
Aegean Islands 11 304 47406 
Crete 15 707 92032 
TOTAL 112 6376 713714 
Source: Data taken from paseges.gr  
 
 
 
According to PASEGES, the total annual economic works cycle of all these unions is 
beyond one billion Euros, sum that comes from 46% out of agricultural supplies, 42% 
from agricultural products and food sales and a 12% from provision of services. Of 
these proportions a 36% comes from agricultural products exports. The PASEGES 
members employ 11300 people from which 60% as seasonal staff. 
Agricultural cooperatives play a significant role in many sectors such as fruit, cereal 
and dairy industry. Some good examples of great and balanced schemes are the 
PINDOS Poultry and Chios Gum Mastic Growers Association (Development of 
Agricultural Cooperatives in the EU 2014, 2018). Many agricultural cooperatives have 
invested in product processing which enabled them to expand not only in the Greek 
market but also abroad. Other brilliant examples are the Union of agricultural 
cooperatives of Peza in Crete which is active in the wine and olive oil market and the 
Agricultural partnership of Aeghion in the fruit market. 
In relation to this study’s topic, the walnut, there are also some much-promising new 
cooperatives that deal mainly or partly with dry nuts. Such paradigms are the 
Agricultural Cooperative “Thessalian pistachio of Stefanovikio”, the Producer Group of 
Elassona which deals with almonds and walnuts, and the Agricultural Cooperatives 
Union of Paggaio in Kavala which possesses nut processing implements. 
The extent to which Greek farmers are organised should be ameliorated and the 
members that already belong to such cooperatives should be more active in order to 
achieve the implementation of the initial scope of the cooperatives. Today’s situation 
is a little disappointing on this issue and this ought not to stay like this anymore. Only 
through collaboration can farmers overcome crisis and increase their profits through 
sustainable production. Earlier this period (December 2017), a law has passed through 
the Ministry of Rural Development and Food (fek 4328_12/12/2017, available at 
www.et.gr) which promotes the establishment of Producer Groups by subsidising this 
kind of cooperation between 10 people and more for plant-based products and 5 
people or more for livestock as a prerequisite. The subsidy is given to the group in 5 
instalments for the first 5 years, after the producer group is officially recognised. 
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7  Economic Research on Greek Walnut Production 
In this part, an extensive study on walnut production costs will be made as it is critical 
for farmers to know whether it is rewarding investing on this crop or not, in advance. 
Small budgets don’t go along with high risks.  
7.1 Methodology 
The study conducted presents statistical data from around the world as well as realistic 
elements of the daily reality in farming. Walnut production cost measurements were 
carried out after carefully collected data were obtained from personal or telephone 
interviews and questionnaires between the author and retailers or farmers. To 
increase the degree of accuracy of the data acquired, the author compared some of 
them with data derived from other academic or not sources whether inside Greece or 
from abroad. In some parts, logical assumptions were made based on common farm 
practices in Greece. As to numerical methods, simulation programs were used to 
construct a specific module with which computations of walnut costs were made. For 
the sake of simplicity, some further explanations on counting have been omitted from 
this paper, but significant components, indispensable for a thorough comprehension of 
the methodology, were added to this economic analysis. Production operations in this 
paper are based on the study “Sample Costs to establish a Walnut Orchard and 
produce Walnuts”, performed by the University of California, Division of Agriculture 
and Natural Resources. With the help of ASABE standards, agricultural costs were 
computed to the extent applicable to local conditions. Also, cost of production 
methodologies, according to Virginia University, have been applied in this study 
additionally.  
7.2 Case study 
A case study was carried out in the greater area of Volos, Greece in an effort to better 
depict the cost/benefit outputs drawn out of the walnut cultivation in the specific 
conditions of this territory of Greece. The data were taken primarily from 
questionnaires to walnut growers as well as other farmers. State sources were also 
taken into account to integrate this study. 
7.2.1 Assumptions 
The assumptions made in this study pertain establishing an orchard and produce 
walnuts in the wider Volos meadow. All cultural operations and practices are the 
average practiced for the cultivation in the area, according to the questionnaires that 
local farmers were assigned to. Deviations may exist due to different specific 
circumstances or needs in different regions and by different farmers. Different workers 
or agricultural implements have varied productivity which renders the sample only as 
indicative. 
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7.2.1.1 Land 
The hypothetical farm consists of 100 stremmata (10 hectares) of area and is located in 
a slightly sloped and loamy field near Volos, Greece. Of this area, 60 stremmata are 
owned by the farmer after purchase for 2000€/str and the rest 40 stremmata are 
added to the enterprise by contract for 25 years for 50€/stremma (0.1ha). For owned 
land, a yearly tax of 1€ per stremma is issued by the state since 2016. 
 
7.2.1.2 Orchard Establishment 
 
7.2.1.2.1 Ground preparation 
The orchard is established in a field that was previously cultivated with grains, to avoid 
any soil-transmitted diseases from other cultivations. So, no fumigation for soil-borne 
diseases control is needed. The soil preparation commences customary by ripping to a 
depth of 50-60cm in November, followed by landplaning with a cultivator. Costs 
appear in the first year of the orchard cultivation, although done just before this. 
7.2.1.2.2Plants 
The trees are of California cultivars such as Chandler. They are planted in 9 X 9 m 
spacing which accounts for 1235 trees in 100 stremmata. The economic life of the 
walnut orchard is assumed to be 25 years. 
7.2.1.2.3 Planting 
Planting is done in late winter, usually in February when most frosts have gone. 
Orchard capillary driller is used to dig holes for every tree. Here, we assume its leasing 
from a web-driven enterprise for some days since such drills are expensive to buy and 
use it only once (Mermix.gr, 2018). Deep soil tilling is done by custom with a mean cost 
of 20€/stremma. The trees are topped and planted by hand and later on staked with 
wood stakes, bought for 1€ each. Trees that fail to thrive are replaced in the second 
year with their number not going above 3% though. 
7.2.1.2.4 Pruning 
After the trees have been topped in the winter, they start sprouting in the spring. Then 
they are tied to the stakes and any shoots emerging from the rootstock are removed. 
These works are done by the grower, but a minimum cost is assigned to each practice 
whether hiring a custom service team or done by the owner. An opportunity cost for 
the owner’s work is always calculated as a minimum custom cost. The prunings are 
properly disposed of by the custom service each year for the first 6 years until the 
trees take their final frame and thereafter pruning is done every 2 years. Costs appear 
every year throughout the whole orchard lifespan, as half of the sum though. 
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7.2.1.2.5 Irrigation 
An Irrigation well already exists in the owner’s farm but needs further digging due to 
drought and underground water receding. So, 70€/m of digging for 150m depth and 
1000€ for electric works and material, plus a submersible pump replacement of 9000€ 
for a 50 hp pump, equals to 20.500€ in total. Water pipes along the orchard are 
established with terminal sprinklers around the tree canopy, costing 16.841€ plus the 
work for 898€, summing up to 17.739€. From mid-May to mid-September 10 
irrigations are applied every 12 days, supplying with 1.5m3 of water per tree at full-
production years.  
7.2.1.2.6 Fertilization 
A phosphorus-potassium fertilizer is applied to the whole surface before planting, 
since those two elements move slowly into the soil. Later on, for the first three years 
nitric ammonia is applied manually around the tree bases once yearly in the spring. In 
the following years all macro-elements are calculated properly according to the 
orchard’s needs. 
7.2.1.2.7 Pest Management 
In the early years of the trees no significant problems occur apart from rare cases of 
mite infestations. This is not though a case where a systematic preventative measure is 
to be taken here.  
The main diseases that cause crop loss are anthracnose and walnut blight. Three 
copper applications are done yearly starting in the 1st year, reaching to five times per 
year in the 6th year of the orchard. 
As the pests are concerned, walnut codling moth is the most serious enemy of the 
walnut cultivation in Greece, having 2-3 generations a year. Insecticide sprayings begin 
in the 4th year when the production starts mainly with pyrethrins. 
Weeds are controlled by spraying on the tree line with glyphosate, covering a lane at 
both sides of the tree line and by cultivating the tree line middles with agricultural 
implements throughout the cultivating period. 
7.2.1.3 Cultivating Practices in the mature orchard 
 
The practices mentioned in this study account for the area already described earlier. 
Any differentiations may occur due to the vast number of factors affecting the final 
cost results. The estimations are based on questionnaires as well as general 
approaches in the Greek agricultural sector altogether.  
7.2.1.3.1 Pruning 
Pruning starts from the second year and the purpose of this operation is to shape the 
basic branches and the whole canopy of the trees until they reach their productive 
stage. Up to the 6th year the trees commence producing walnuts. The pruning is 
carried out by custom operator every 2nd year after the 8th year of the trees, but cost 
appear at its half each year, spreading it throughout the whole orchard’s lifetime.  
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7.2.1.3.2 Irrigation 
Irrigation cost consists of pumping and labour. We assume that the latter is done by 
the farmer. The farmer usually decides the time of this operation and in walnut 
orchards it’s done every 12 days. Labour may entail time spent for sprinkler and pipe 
surveillance and maintenance. Irrigation through pumping uses electricity which was 
counted according to billing politics of the national electricity provider DEI (Electric 
Energy Prices, 2018) and (Dei.gr, 2018). Electric energy cost also appears in the final 
table of cost per stremma calculation (Appendix 1, Table 1 and Appendix 2, Figure 15 
and 16). 
7.2.1.3.3 Fertilization 
Soluble fertilizers are wrongly considered expensive by the farmers and they are rarely 
used in orchards. Granular fertilizers are commonly used, as per tradition, in most 
farms. A winter application of 6 units of potassium and 4 units of phosphorus is applied 
followed by three nitrogen applications of 12 units, each per stremma, throughout the 
active phase of the trees during its full-productive years (Rouskas, 2018). A soil analysis 
in the first year of establishment as well as every 5 years thereafter is done but costs 
appear throughout the whole life of the orchard. (Appendix 2, Figure 13 and 14). 
7.2.1.3.4 Pest management 
As mentioned earlier, the main threats for walnut trees are walnut codling moth, 
anthracnose and walnut blight in some wet areas. Due to strict EU agricultural 
pesticide regulations, there haven’t been left many chemical options for the treatment 
of those threats for walnuts. So, pyrethrins are widely used to combat walnut coddle 
moth with at least 4 applications at the insect’s active stages. For blight disease and 
anthracnose, copper oxychloride or metallic copper is applied at least 7-8 times a year. 
Sometimes a combination of agrochemicals is allowed. Weed control is accomplished 
through cultivating the row middles and row spraying with pesticides. Cultivating is 
done up to 8 times a year and row weed spraying 3 times a year. The respective 
agrochemicals’ doses and prices were taken from a local retailer. Those 
retailers/agriculturists usually consult the farmers with no additional charge for their 
service, as it is a common practice in Greece that consulting regular customers is 
almost for free. (Appendix 1, Table 1). 
7.2.1.3.5 Harvest  
Harvesting in walnut orchards in Greece is done by hand shakers and generally 
manually. Custom service is always hired for this work. Ground collecting is the usual 
method that raises though the cost significantly. 
7.2.1.3.6 Yields 
Mean yield for the orchard in study is 25 kg per tree with a producer price of €3.00 per 
kg for in-shell walnuts. 
7.2.1.3.7 Pickup 
Pickup use for the surveillance, disease control as well as other works in the orchard is 
counted in this study since it’s an indispensable part of a commercial farm today. 
Beyond pickup use, time spent by the owner for its use is always measured as a cost. 
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7.2.1.4 Labour, Equipment and Interest 
7.2.1.4.1 Labour 
General wages for workers are €4.50 per hour independently of the kind of work. 
When staff is hired though, an additional charge of 33% should apply for insurance 
with special-issued cards, to the public health insurance body (OGA). 
7.2.1.4.2 Equipment Operating Costs 
Cost for repair and maintenance of agricultural equipment is based on hours used, on 
initial purchase price and other coefficients as well (ASABE). Fuels and lubricants are 
also counted according to the implements’ use. Fuel price is currently (jan.2018) at 
€1.303, consulting the National Observatory for fuel prices of the Ministry of 
Development and Competitiveness (Fuelprices.gr, 2018). Tractor time is accounted as 
being 15% more than any other implement and that accounts for time lost for travel to 
the farm and back, a cost element that gets worse due to multi-segmented farms in 
Greece. Different implements have been calculated separately and the time of tractor 
used with them is added to their costs since the fuel consumption differs due to 
different power requirement of different agricultural implements. In this section of the 
research valuable processing data methodologies were taken from the Virginia State 
University (Grisso et al., 2018). Results are depicted in Appendices 1 and 2. 
7.2.1.5 Cash Fixed Cost 
 
Fixed costs consist of expenditures that are paid throughout the whole year and are 
not dependent on the operating procedures or any specific operation. 
7.2.1.5.1 Crop Insurance 
Farm production is secured from any loss due to extreme weather conditions by 
insuring the crop yield to a national crop and livestock insurance body named ELGA. 
According to law 3877/2010 (law 3877/2010, elga.gr 2018) all crops and livestock need 
to be insured to this state insurance authority in order for them to be eligible for any 
future compensation for damages caused by natural disasters. In the case of walnuts, 
in addition to being considered as an intensive productive crop, they are also 
characterized as forest trees, opting for an exception from insurance to this body. 
Within this choice though, lurks the risk of been left with no financial help after any 
crop loss due to bad climatic conditions. Those who do insure their crops have to pay 
€7,44/stremma(0.1 ha) +-20% if they want to secure 20% more or less of the maximum 
average amount of €186/stremma compensation that they would get in a great yield 
loss. Maximum secured quantity is 100 kg/stremma with €1.86/kg of walnuts, 
according to the above-mentioned law. 
7.2.1.5.2 Personal Insurance 
Whether possessing only walnuts or other cultivations as well, farmers ought to be 
personally insured to the national health insurance body for farmers and livestock 
breeders, called OGA. Annual payments are irrelevant to crops or yields and the 
amount due is €1200/year. 
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7.2.1.5.3 Office expenses 
Accounting and book keeping is €400/year for the whole agricultural enterprise. 
7.2.1.6 Non-cash Fixed Cost 
This includes capital recovery cost for all farm investments. 
7.2.1.6.1 Capital Recovery Cost 
It’s the regaining of invested capital in the farm and entails annual depreciation and 
interest costs of this capital. In other words, the amount of money needed to recover 
the money lost, taking into account the loss due to annual depreciation. That is the 
initial price of an investment minus its salvage value plus interest of each respective 
economic year. In this way, time value of money is considered seriously and gives a 
more accurate picture of the real costs. 
7.2.1.6.2 Salvage Value 
Salvage value is approximately estimated to be 10% of the initial price of the 
investment components and especially for agricultural implements and vehicles. 
Nevertheless, in Greece farmers usually keep their implements far more than 
expected, even beyond the point of becoming obsolete, since the majority of them are 
imported and the cost can be sometimes prohibiting for farmers to obtain. Further 
repair and maintenance is therefore the only alternative. So, their lifespan is 
considered in this study equivalent to the lifespan of the orchard. 
7.2.1.6.3 Capital Recovery Factor 
It is about the ratio of a constant annuity to the present value of an asset of receiving 
that annuity for a given length of time (lifespan as described above). 
7.2.1.6.4 Interest Rate 
Interest Rate is set to 5% for this study and is used to calculate the capital recovery.  
7.2.1.6.5 Land Value 
Land value is estimated out of questionnaires and was found to be €2000/stremma for 
purchase and €50/stremma for rent. In this study it is assumed that 60 out of 100 
stremmata are bought and the rest 40 stremmata are rented by a 25-year contract. 
7.2.1.6.6 Irrigation Pumping System 
A 150m-depth well with a 50 hp submersible pump to irrigate the whole area, costs 
€20,500, including electrical installation. 
 
 
 
7.2.1.6.7 Sprinkler Irrigation System 
The sprinkler system includes central pipes and smaller ones with sprinklers around 
the tree canopy, as well as sand filtering in the beginning of the system. Estimated cost 
is €17739 for materials and installation for the whole orchard. 
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7.2.1.6.8 Establishment Cost 
It entails the initial investment done to establish the orchard. It’s the sum of 
expenditures done to prepare the land, the planting, the trees and other cost to bring 
trees to production. 
7.2.1.6.9 Equipment 
Agricultural implements or vehicles are considered in this study as newly-bought and 
thus their price appears at their current market price. Depreciation and Salvage value 
is counted accordingly. 
7.2.1.6.10 Buildings 
An old building that already exists by the owner’s house is serving as a warehouse for 
the sheltering of the agricultural implements and vehicles. Housing Cost appears in 
each and every implement separately which counts for any repair done to this 
building.  
 
For the calculations, some other sources have also been used as those sourced at the 
University of California Cooperative Extension (ucdavis.edu, 2018) and the Iowa State 
University (Extension.iastate.edu, 2018). 
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8 Results 
The results obtained from this study are compatible with the outcomes of other 
studies with some differentiation which were anticipated due to disparities in the 
economies and the practices in each study. The overall results of all the data acquired 
are presented in Appendices 1 and 2. In Appendix 1 the total inputs/outputs of the 
cultivation are presented. In appendix 2, Figures are depicting the operating, the 
ownership and the total costs per agricultural implement and vehicle, accompanied by 
pie charts showing the percentage of each cost in each of these implements and 
vehicles. The general economic patterns can be shown in Figure 15. The method 
followed to conduct this study was an alloy of different techniques pursued by the 
universities of California and Virginia as well as other techniques carefully selected by 
the author. This approach consists of an effective way to calculate inputs and outputs 
of walnut production, adjusting all methodologies to local techno-economic 
conditions.  
The simulation results match the calculations done and it is generally thought that 
walnut cultivation could be considered as rewarding, given the fact that it is an 
alternative cultivation with a brilliant future.  
 
 
 
Figure 15 Inputs/Outputs and Profits of the orchard in study 
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9 Discussion 
Farms in Greece are mainly multi-fragmented, increasing substantially the cost of 
production and thus the farmers earn fewer revenues. The hypothetical walnut 
orchard of 100 stremmata area is a little greater from the mean orchard a Greek 
farmer would devote to walnut production. Many growers are not only farmers by 
occupation; they could be pensioners, employees or entrepreneurs in another private 
business. Furthermore, the under-financing of enterprises, in general by banks due to 
the economic crisis that stroke Greece the last seven years is an inhibitory factor for 
the further development of the sector, leaving only a few funds available for farmers 
to borrow and invest. So, some attempts that are sporadically made to invest seriously 
in this crop and further process the product have to overcome many obstacles. In 
addition, taxation in Greece in the last years is severely impairing the returns to 
farmers, making them vulnerable and unable to withstand the global market 
competition. Fewer returns combined with more expensive raw materials and more 
income taxes repel many investors. A positive omen though, is emerging lately 
contrary to all negative factors which impede the agricultural production; the co-
operations. Noteworthy are the examples of “THESGALA”, “mastiha chios growers” 
and “Crocus producers” of Kozani which comprise dynamic unions of farmers with an 
economic potential and a brilliant future. Of course, there are many other co-
operations out there and every now and then new ones come out. 
This study constitutes a modest contribution to the ongoing discussions on the viability 
of walnut orchards. Of course, beyond economic calculations, best operating practices 
on situ would guarantee the success of any such agricultural endeavour. 
One of the main concerns of the study was to calculate as accurately as possible the 
different cost-of-production components, a thing difficult to do if we consider the vast 
quantity of data available out there for a given element. Differentiation, selection and 
filtering were some kind of a technique so as to deal with great discrepancies that the 
author came across.  
To our knowledge, this comprises the first pilot study carried out in Greece on this 
crop. 
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10 Conclusions 
In the simulation of walnut inputs/outputs done, it was found that the price played an 
important role in the viability of the orchards. Here comes the need for co-operating, 
with a view of having more power to negotiate for better product prices in the global 
market, since greater quantities are available. Co-operations also have funds that are 
used many times for buying agricultural implements and help members share them, 
decreasing their cost of production. 
The providence that was made previously, for the need to cultivate 14.500 more 
stremmata with walnuts is an approximate estimation of the future needs if no 
changes occur in the Greek market demands. By further co-operation and financing, 
walnut production could be enhanced since its potential as a dynamic cultivation 
which has to offer much not only to farmers but also to the economy seems very 
promising. A crucial point though, is that if the exports don’t grow substantially, any 
possible production augmentation that would exceed domestic needs would naturally 
lead to a potential price drop with adverse consequences to the viability of walnut 
orchards. We should carefully avoid reaching situations like the recent paradigm of 
peach overproduction in the province of Central Makedonia that led to price drop 
where the farmers, out of desperation, initiated eradicating even recently established 
orchards. 
The need for comprehensive planning in agriculture is deficiently handled in Greece. If 
planned accordingly, walnut cultivation is profitable to farmers and would be even 
more in the future since the demand for this nutritious nut is increasing globally. But 
before going to planning we should try and find more profitable and viable ways of 
production, whether by being organised in co-operations or by changing cultivating 
methods that would lead to cost reduction.  
Further research is needed on the suitability of the cultivation in some areas that are 
climatically terminal for this crop, since optimal conditions are needed for a cost-
effective agricultural enterprise. Also research on alternative ways to combat walnut 
pest and diseases in indispensable, seeing that many agrochemicals are formally 
abandoned by the EU, bringing farmers in front of a huge challenge, the protection of 
their crops against those enemies. As a last notice, research also is indispensable in the 
field of agricultural financing. Without proper capital, farmers are not able to go far. 
Greek agricultural products are of high quality and this has to be enhanced and 
become worldwide known by increasing the productivity and providing those products 
abroad.
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Appendix 1 
Table 1. Inputs/Outputs of the studied Walnut Orchard (€/100 stremmata) 
 
Year  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 TOTAL 
Establishement 
CAPITAL (for plants 
purchase) 
14.259 14.972 15.721 16.507 17.332 18.199 19.109 20.064 21.067 22.121 23.227 24.388 25.608 26.888 28.232 29.644 31.126 32.682 34.317 36.032 37.834 39.726 41.712 43.798 45.988   
Plant establisment 
3.337 1.256 1.292 1.329 1.369 1.410 1.453 1.499 1.546 1.597 1.649 1.705 1.763 1.824 1.888 1.955 2.025 2.100 2.177 2.259 2.345 2.435 2.529 2.629 2.733 48.102 
Establishment 
CAPITAL (for 
pump/well) 
21.525 22.601 23.731 24.918 26.164 27.472 28.846 30.288 31.802 33.392 35.062 36.815 38.656 40.589 42.618 44.749 46.986 49.336 51.802 54.393 57.112 59.968 62.966 66.115 69.420   
Pump/well 
construction 1.845 1.896 1.950 2.007 2.066 2.128 2.194 2.262 2.334 2.410 2.490 2.573 2.661 2.753 2.849 2.951 3.057 3.169 3.287 3.410 3.540 3.676 3.818 3.968 4.126 69.420 
Pump/well R&M 
1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 1.025 25.625 
Irrigation system 
capital 18.626 19.557 20.535 21.562 22.640 23.772 24.961 26.209 27.519 28.895 30.340 31.857 33.450 35.122 36.878 38.722 40.658 42.691 44.826 47.067 49.420 51.891 54.486 57.210 60.071   
Irrigation system  
1.597 1.641 1.687 1.736 1.788 1.842 1.898 1.958 2.020 2.086 2.154 2.227 2.302 2.382 2.466 2.553 2.646 2.742 2.844 2.951 3.063 3.181 3.304 3.434 3.570 60.071 
Irrigation system 
R&M 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 710 17.739 
Pump Electrical 
Current Consumption 
(€) 
82 161 320 562 729 817 1.071 1.248 1.260 1.273 1.285 1.298 1.311 1.324 1.338 1.351 1.365 1.378 1.392 1.406 1.420 1.434 1.449 1.463 1.478 28.215 
Land cost 
(owned)Capital 126.000 132.300 138.915 145.861 153.154 160.811 168.852 177.295 186.159 195.467 205.241 215.503 226.278 237.592 249.471 261.945 275.042 288.794 303.234 318.396 334.316 351.031 368.583 387.012 406.363   
Land cost (owned) 
10.800 11.100 11.415 11.746 12.093 12.458 12.841 13.243 13.665 14.108 14.573 15.062 15.575 16.114 16.680 17.274 17.897 18.552 19.240 19.962 20.720 21.516 22.352 23.229 24.151 406.363 
Land cost (rent) 
2.020 2.040 2.061 2.081 2.102 2.123 2.144 2.166 2.187 2.209 2.231 2.254 2.276 2.299 2.322 2.345 2.369 2.392 2.416 2.440 2.465 2.489 2.514 2.539 2.565 57.051 
Land Ownership Tax 
(€) 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60   
Agrochemicals (€/str) 
1,65 1,79 4,64 5,46 14,45 17,25 28,14 28,42 28,71 29,00 29,29 29,58 29,87 30,17 30,48 30,78 31,09 31,40 31,71 32,03 32,35 32,67 33,00 33,33 33,66   
Agrochemicals (€) 
164,63 178,52 463,64 546,32 1.445,14 1.724,97 2.814,36 2.842,50 2.870,92 2.899,63 2.928,63 2.957,92 2.987,49 3.017,37 3.047,54 3.078,02 3.108,80 3.139,89 3.171,29 3.203,00 3.235,03 3.267,38 3.300,05 3.333,05 3.366,38 63.092,46 
Fertilizers (€/str) 
60,94 3,78 7,66 18,16 25,16 35,99 44,19 48,84 49,33 49,82 50,32 50,82 51,33 51,84 52,36 52,88 53,41 53,95 54,49 55,03 55,58 56,14 56,70 57,27 57,84   
Fertilizers (€) 
6.094,34 378,46 765,51 1.815,85 2.516,12 3.598,55 4.419,34 4.883,68 4.932,52 4.981,85 5.031,66 5.081,98 5.132,80 5.184,13 5.235,97 5.288,33 5.341,21 5.394,63 5.448,57 5.503,06 5.558,09 5.613,67 5.669,81 5.726,50 5.783,77 115.380,40 
Soi analysis 
10,10 10,20 10,30 10,41 10,51 10,62 10,72 10,83 10,94 11,05 11,16 11,27 11,38 11,49 11,61 11,73 11,84 11,96 12,08 12,20 12,32 12,45 12,57 12,70 12,82 285,26 
Tractor Hourly Cost 
(€/h) 21 54 28 23 18 16 15 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16   
Total use of tractor 
(h) 172 60 122 151 198 231 257 231 231 231 231 231 231 231 231 231 231 231 231 231 231 231 231 231 231   
Tractor Cost (€/y) 
3.675 3.223 3.413 3.491 3.651 3.767 3.873 3.747 3.736 3.726 3.717 3.708 3.701 3.694 3.687 3.687 3.687 3.687 3.687 3.687 3.687 3.687 3.687 3.687 3.687   
Ripper  (€/y) 
2.000                                                   
Subsoiler rent (€) 
600                                                   
Cultivator Hourly 
Cost (€/h) 20 18 18 18 17 17 18 18 18 18 18 18 19 19 19 19 19 20 20 20 20 21 21 21 21   
Total use of 
Cultivator(h) 39 52 52 52 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65   
Cultivator Cost (€/y) 
788 944 948 952 1.121 1.130 1.139 1.149 1.160 1.171 1.182 1.194 1.206 1.219 1.232 1.246 1.260 1.274 1.289 1.304 1.319 1.335 1.352 1.369 1.386 29.667 
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Sprayer Hourly Cost 
(€/h) - - 33 26 22 20 18 17 17 17 17 17 17 17 17 17 18 18 18 18 18 18 18 18 18   
Total use of 
Sprayer(h) - - 24 32 40 48 56 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64   
Sprayer Cost (€/y) 
- - 789 842 898 958 1.022 1.091 1.095 1.099 1.103 1.107 1.110 1.113 1.116 1.119 1.122 1.124 1.127 1.130 1.133 1.136 1.139 1.142 1.145 24.661 
Fertilizer Spreader 
Hourly Cost (€/h) 
35 - - 22 22 22 22 22 22 22 22 22 23 23 23 23 23 23 23 23 23 23 23 24 24   
Total use of Fertilizer 
Spreader(h) 
3 - - 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8   
Fertilizer Spreader 
Cost (€/y) 87 48 48 164 165 165 166 166 167 168 168 169 169 170 171 171 172 172 173 174 175 175 176 177 178 3.934 
Air-Compressor 
Hourly Cost (€/h) 
- - 31 29 28 27 27 28 29 29 29 29 30 30 30 31 31 31 32 32 32 32 33 33 33   
Total use of Air-
Compressor(h) 
- - 30 40 60 80 95 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64   
Air-Compressor Cost 
(€/y) - - 943 1.180 1.659 2.154 2.545 1.811 1.828 1.846 1.864 1.883 1.901 1.920 1.938 1.958 1.977 1.997 2.016 2.037 2.057 2.078 2.099 2.120 2.142 43.952 
Pick-up hourly cost 
90 90 79 67 62 56 49 53 48 48 48 48 48 48 48 48 48 48 48 48 48 48 47 47 47   
Total use of Pick-up 
(h) 24 24 28 35 39 46 57 50 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58   
Pick-up cost (€/y) 
2161 2152 2.215 2.339 2.433 2.567 2.790 2.640 2.807 2.805 2.802 2.798 2.795 2.791 2.786 2.782 2.778 2.773 2.769 2.765 2.760 2.756 2.752 2.748 2.744 66.510 
Pruning (€/y) 
97 293 987 1.994 3.020 4.067 4.878 3.319 3.352 3.386 3.420 3.454 3.488 3.523 3.558 3.594 3.630 3.666 3.703 3.740 3.777 3.815 3.853 3.892 3.931 80.435 
Harvesting cost (€/y) 
- - - 2.366 4.780 6.989 8.855 11.147 11.258 11.371 11.485 11.600 11.716 11.833 11.951 12.071 12.191 12.313 12.436 12.561 12.686 12.813 12.941 13.071 13.201 241.634 
ELGA (crop 
insurance,€/y) 751 759 767 774 782 790 798 806 814 822 830 838 847 855 864 872 881 890 899 908 917 926 935 945 954 21.223 
Farmer Health 
Insurance(€/y) 
1212 1224 1.236 1.249 1.261 1.274 1.287 1.299 1.312 1.326 1.339 1.352 1.366 1.379 1.393 1.407 1.421 1.435 1.450 1.464 1.479 1.494 1.509 1.524 1.539 34.231 
Office Expenses (€/y) 
404 408 412 416 420 425 429 433 437 442 446 451 455 460 464 469 474 478 483 488 493 498 503 508 513 11.410 
Shop expenses (€/y) 
1010 1020 1.030 1.041 1.051 1.062 1.072 1.083 1.094 1.105 1.116 1.127 1.138 1.149 1.161 1.173 1.184 1.196 1.208 1.220 1.232 1.245 1.257 1.270 1.282 28.526 
Mean production 
(Kg/tree) - - - 6 11 16 20 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25   
Revenues (€/y) 
- - - 21.197 42.819 62.905 79.417 100.265 101.267 102.280 103.303 104.336 105.379 106.433 107.497 108.572 109.658 110.754 111.862 112.981 114.110 115.251 116.404 117.568 118.744 2.173.002 
Net pre-Tax 
Revenues (€/y) -40529,15 -30527,42 -34547,16 -19238,71 -4335,10 9651,17 19924,24 39667,16 39582,95 39644,63 39681,45 39691,57 39673,17 39624,39 39543,34 39422,52 39266,21 39072,28 38838,53 38.563 38242,15 37874,56 37457,18 36987,20 36461,70 599691 
Income Tax (€/y) 
2244 2244 2244 2244 2244 2244 4.383,33 10.876,85 10.845,69 10.868,51 10.882,14 10.885,88 10.879,07 10.861,03 10.831,04 10.786,33 10.728,50 10.656,74 10.570,25 10.468,17 10.349,60 10.213,59 10.059,15 9.885,26 9.690,83 208186 
TOTAL YEARLY COST 
(€) 40529 30527 34547 40.436 47.154 53.254 59.493 60.597 61.684 62.635 63.621 64.644 65.706 66.808 67.954 69.150 70.392 71.682 73.023 74.418 75.868 77.377 78.947 80.581 82.282 1.573.310 
Net post-Tax 
Revenues (€/y) -42773,15 -32771,42 -36791,16 -21482,71 -6579,10 7407,17 15540,91 28790,31 28737,26 28776,12 28799,31 28805,69 28794,10 28763,37 28712,30 28636,19 28537,71 28415,54 28268,27 28094,45 27892,55 27660,97 27398,02 27101,94 26770,87 391506 
Net post-Tax 
Revenues(€/str/y) 
-427,73 -327,71 -367,91 -214,83 -65,79 74,07 155,41 287,90 287,37 287,76 287,99 288,06 287,94 287,63 287,12 286,36 285,38 284,16 282,68 280,94 278,93 276,61 273,98 271,02 267,71 3915 
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Table 2. Costs/Revenues to establish and produce walnuts 
 
 
The numbers in red are negative since no returns in these years exist, just expenditures. 
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Table 3. Tractor annual total costs per stremma (0.1 ha) 
 
Fuel, Lubricant and Labour costs here count only for tractor travel time from the village to the farm and back (15% of the total time the tractor is used for all implements). 
 
 
 
 
Table 4. Cultivator annual total costs per stremma (0.1 ha) 
 
Estimated Operational costs refer to tractor use also 
 
   
5 
 
Table 5.  Sprayer annual total costs per stremma (0.1 ha) 
 
Estimated Operational costs refer to tractor use also 
 
 
 
 
Table 6. Fertilizer Spreader annual total costs per stremma (0.1 ha) 
 
Estimated Operational costs refer to tractor use also 
 
   
6 
 
Table 7.  Air-Compressor annual total costs per stremma (0.1 ha) 
 
Estimated Operational costs refer to tractor use also 
 
 
 
 
Table 8.  Pick-Up annual total costs per stremma (0.1 ha) 
 
Estimated Operational costs refer to tractor use also 
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Table 9. Fertilizer Costs per stremma annually. 
 
 
 
 
 
Table 10. Cost for Agrochemical purchase per stremma annually 
 
 
 
 
 
 
 
Table 11. Cost of electricity for water pump use for irrigation 
 
 
*All costs in Tables 9, 10 and 11 refer to present value of expenditures. These are properly calculated by the inflation 
factor in Table 1 of this Appendix. 
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Appendix 2 
 
Figure 1. 80hp Tractor costs 
 
 
Figure 2. Average particular costs of a 80hp Tractor for all years as percentage of the total 
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Figure 3. Cultivator costs 
 
 
Figure 4. Average particular costs of a Cultivator for all years as percentage of the total 
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Figure 5. 2Tn Sprayer costs 
 
 
Figure 6. Average particular costs of a 2Tn Sprayer for all years as percentage of the total 
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Figure 7. Fertilizer Spreader costs 
 
 
Figure 8. Average particular costs of a Fertilizer Spreader for all years as percentage of the total 
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Figure 9. Air-Compressor costs 
 
 
Figure 10. Average particular costs of an Air-Compressor for all years as percentage of the total 
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Figure 11. Pick-Up costs 
 
 
Figure 12. Average particular costs of a 120hp Pick-Up for all years as percentage of the total 
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Figure 13. Fertilzer needs (in nutritional units per stremma annually) 
 
 
Figure 14. Cost for Agrochemicals per stremma annually 
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Figure 15. Kilowatt-hours consumed per year to irrigate each stremma 
 
 
Figure 16. Sum of money paid each year for electricity due to water pump use 
 
*All costs in Graphs 14, 15 and 16 don’t include inflation, but refer to the present value. 
Costs after inflation are shown in Table 1 in Appendix 1. 
